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The World Economic Forum (WEF, 2016) report, The Future of Jobs, predicted that many skills currently deemed important may no longer be relevant by 2020. Almost half of the knowledge that students obtain from schools now will also be outdated by the same year. The pace of world change is so rapid that the jobs of tomorrow might not yet have been imagined (Immerman. 2011) . In the last 20 years, digitalisation technologies have completely transformed what is possible. Given this pace of change, educators can only hypothesise what newly invented jobs will exist 20 years from now. Therefore, education should not be solely the ingestion of information, but the development of skills so students can adapt to an uncertain world. Traditional systems of teaching and learning are not necessarily providing young people with the skills they need to make it in the modern world (Gordon, 2010) . What exacerbates the shortage in graduate skills is the dawn of the 4th industrial digitalisation revolution.
Industrial Digitalisation 4.0
At its most simple, Industrial digitalisation is the application of digital tools and technologies in all their forms to the value chains of businesses who make things (e.g. automotive and construction) or are operationally asset intensive (e.g. power grids, wind farms etc.). It is the merging between the physical and digital worlds to significantly enhance performance and productivity. There are a variety of supporting industrial digitalisation technologies -e.g. artificial intelligence, 'Internet of Things', robotics, 3D printing, and analytics -but fundamentally it's the integration of these cyber and physical technologies into production and logistics that allows new businesses to form, increase speed to market, integrate and strengthen supply chains, and allow productivity gains to be realised. The application of these known and emerging technologies will continue to disrupt companies as they adapt to customer centric business models, offering personalised products through mass customisation and enhanced services.
The Industrial Digitalisation Review (Sept 2017), commissioned under the UK Government Industrial Strategy, has concluded that the potential value to the UK economy of digitalisation over the next 10 years exceeds £185billion.
The Industrial Strategy Green Paper (ISGP, 2017) highlights the importance of developing workforce skills to meet future challenges, and there is recognition, both nationally and within Greater Lincolnshire (www.greaterlincolnshirelep.co.uk), that more needs to be done to prepare current and future workforces for the challenges and opportunities of digitalisation. The skills required will not only be technical but include attributes such as creativity, curiosity, ability to work across disciplinary boundaries, leadership and vision.
The evolution of digitalisation is growing at a phenomenal speed. Research predicts that one-third of all jobs will be converted into software, robots, and smart machines by as early as 2025. According to futurists, students will be able to learn from robots in the next decade or so. ID 4.0 expects a uniquely new "mindset" which is not seen yet in many organisations and/or curriculum. Embedding these skills into the curriculum is vitally important, and is mostly effective when we are providing holistic and exciting learning opportunities for our students, enabling university wide, multidisciplinary teaching opportunities so that students can not only recognise the importance of working in groups across a broad scope of specialisms, but so they can reflect on and see the bigger picture of how that experience has further developed their own teaching and learning experience.
All of this places huge demands on educators and strategists to devise and develop curriculum, particularly STEAM, effectively and deliberately.
Our Approach
Here at the University of Lincoln we have embarked on an ambitious pilot project tasked with producing precisely such curriculum. We have acknowledged that such STEAM curriculum can only be adequately developed with the following criteria in mind:
1. It must address the ID 4.0 agenda: towards this the curriculum must support the core technologies mentioned earlier.
2. It must be industry informed: we have, through our project steering group, involved a wide range of businesses and local industry to audit and provide input into what they envisage a STEAM curriculum should include.
3. The curriculum must foster cross disciplinary collaboration: students across the university (i.e. technical and non-technical subject areas) ought to get opportunities to "work together" and benefit from the proposed curriculum.
4. The curriculum must address both sets of skills mentioned earlier.
Development of our ID 4.0 STEAM curriculum expanded several stages:
Stage 1: We carried out an audit of existing STEM curriculum and formed a picture of the opportunities and gaps where a proposed id 4.0 STEAM curriculum can take on board.
Stage 2: Existing curriculum, namely Computer Science and Engineering modules, was then forwarded to our industry project collaborators for their own audit and feedback.
Stage 3: This feedback was used to begin the process of developing our ID 4.0 STEAM curriculum. A draft proposal was circulated to academics across several of our colleges and schools inviting them to give their views on how to further develop the curriculum.
Stage 4: The curriculum included a module 4 dedicated to group project work closely aligned with The Lincoln Award program, http://uolcareers.co.uk/students-graduates/lincoln-award/ A modular approach was adopted for the development of this curriculum. This allowed us the flexibility of picking and mixing modules to serve the various needs and requirements of our future learner categories.
Future development and refinement of the curriculum will take into account outcomes of curriculum auditing for other schools across the university. Currently development of our ID 4.0 STEAM curriculum has been informed by an auditing and feedback process related to only Computer Science and Engineering courses.
Appendix A lists the current status of the curriculum.
